In 1986 we realized the Vilnius seven colour photometric system on the 90 cm reflector of the Kitt Peak National Observatory using the RCA No.2 CCD chip and a special set of filters. The square filters of 50 X 50 mm size are cemented with Canadian balsam from the glasses listed in Table 1 . Almost all glasses (except one) were made in different factories of the Soviet Union. The S filter is the interference KPNO filter No.628. In 1987 the glass Z filter was replaced by an interference filter made in Vilnius and the KPNO No.628 filter was replaced by an interference S filter made in Vilnius plus glass filter SZS 25 added to cut off the secondary leak at A > 8500 A. Both these interference filters are round and of 40 mm in diameter. Spectral transmissions of the filters given in Table 2 have been measured with double monochromators both in Vilnius and at Kilt Peak. The absolute error of measurement is of the order of ±0.2%.
To obtain the response functions of the system, filter transmissions were multiplied by the response function of the CCD chip RCA No.2 taken from Jacoby and Rasmussen (1988) after its transformation from the DQE scale to the sensitivity scale (5'(A)=k DQE-A
_1
). In the case of the U response function the spectral reflectivity of the two aluminized surfaces and the atmospheric transmission at sec z -1.0 were taken into account according to Azusienis and Straizys (1966) . Differences of the real reflectivity and the real atmosphere from the adopted functions are not expected to influence much the U response function.
The final response functions of the system are given in Table 3 and shown in Fig. 1 . Most of them coincide closely with the response functions of the standard system. The closest are P, Z and S. The V response functions are close, too, but the CCD filter has a rather long tail towards shorter wavelengths. The Y(CCD) response is a little wider than the standard one: its width at half-transmission is 360 A instead of 260 A. The most different are the X and U response functions. The X(CCD) is almost twice wider (AA is 400 A) and its maximum is shifted shortwards by ~ 50 A. The maximum of the U(CCD) response is shifted longwards by the same amount due to the influence of the atmosphere (the CCD observations are not transformed outside the atmosphere). The S' filter is narrower than the standard S. The constants are chosen to make the colour indices to be zero for unreddened O-type stars, The response functions of the standard system are from Straizys and Zdanavicius (1970) and the CCD response functions are from Table 3 . The mean energy distributions of 98 stars of different spectral types are from Sviderskiene (1988). The step of integration is 50 Ä. The interstellar reddening line for the O-type star was also calculated multiplying its energy distribution by the t ransmission function of interstellar dust from Straizys (1991) for different amounts of interstellar matter. The differences between the corresponding colour indices of the standard system and the CCD system of 1986 as a function of the Y -V colour index are plotted in Fig. 2a For the main sequence stars and the giants (the supergiants are very rare), we obtain the following colour equations (neglecting the zero-points): 
(V -S),t -(V -S')ccd = -0.05 (Y -V).
In the case of the response function Z" (with the interference filter) and the response function S" (with the Vilnius interference filter) the equations are the following:
The reddening lines in the case of Y -Z, Z -V and V -S run along the unreddened sequences and the interstellar reddening effect on colour equations is the same as the temperature reddening effect. However, in the case of U-P, P-X and X -Y the reddening lines do not follow the unreddened sequences and for exact transformation of colour indices we must use different colour equations for unreddened and reddened stars.
The observed colour index differences for 13 stars in the vicinity of the globular cluster M71 are plotted in Fig. 2b . The standard values of colour indices are those from Janulis and Straizys (1984) and Janulis (1984) . The CCD values of colour indices were determined from the exposures taken by R.P.Boyle in September, 1986. A comparison of Figs. 2a and 2b leads to the following conclusions:
1. The observed values of colour index differences show greater scattering due to observational errors. This is expected as most of the stars used for comparison are of magnitude 12 -13, i.e. they are faint objects for photoelectric photometry.
2. The observed stars are all redder than Y -V = 0.4, thus the represented interval of colour indices is narrower. In addition, all of them are reddened by different amounts (Eb-v is from 0.06 to 0.30) and, therefore, in Fig. 2b the temperature reddening and interstellar reddening effects are mixed. 
(U -P).t -(U -P)CCD
In all cases (except U -P) the m.s. errors of the coefficients are between ±0.02 and ±0.03, for U -P it is ±0.09. These coefficients are not very different from the theoretical ones in the corresponding Y -V intervals. This means, that the empirical colour equations may be used for stars of all spectral types for Y -Z, Z -V and V -S colour indices and for little reddened F, G and K stars for U -P, P -X and X -Y colour indices. In the case of early type stars, as well as of considerably reddened stars, the theoretical transformation equations are preferable.
In order to avoid strong nonlinearity and differences between temperature and interstellar reddening we recommend to use transformation of colour indices U -Y and P -Y (Fig. 3) instead of U -P and P-X :
(U -Y)at -(U -Y)CCD = +0.13 (Y -V), (P -Y)"t -(P -Y)CCD = -0.04 (Y -V).
In the case of V magnitude practically there is almost no colour equation between Vti and Vccd: Vit -Vccd = -0.01(Y" -V). Let us remember that for normal stars (except M) both medium band magnitudes within ±0.01 mag coincide with the V magnitude of the UBV system. 
